Interactions of GABAA antagonists with deltamethrin, diazepam, pentobarbital, and SKF100330A in the rat dentate gyrus.
Activation of dentate gyrus granule cells leads to a period of depressed excitability mediated primarily by recurrent inhibition. This response can be increased in intensity and duration by drugs that enhance GABAA-mediated inhibition including GABA uptake blockers (SKF100330A), benzodiazepines (diazepam), and barbiturates (pentobarbital). It can be attenuated or abolished by administration of the GABAA antagonists picrotoxin and bicuculline. Type II pyrethroids, such as deltamethrin, produce effects in vitro which lead one to expect that they would decrease GABA-mediated inhibition. However, administration of deltamethrin to animals intensifies the inhibitory consequences of granule cell activation by many fold. To determine the role of GABAA-mediated mechanisms in the action of deltamethrin, we have looked at its antagonism by bicuculline and picrotoxin. Neither GABAA antagonist reduced the duration of the inhibition produced by deltamethrin. The only effect observed was a small but significant reduction in intensity of inhibition during the period of 10-40 msec after activation of the granule cells. For comparative purposes we have also examined the antagonism produced by bicuculline and picrotoxin on agents known to enhance GABAA-mediated inhibition. These antagonists were quite effective in antagonizing the enhancement of inhibition produced by diazepam and SKF 100330A. Bicuculline was also effective in antagonizing pentobarbital while picrotoxin was not. These results suggest that the prolongation of inhibition produced by deltamethrin in dentate granule cells does not result simply from an extension of GABAA-mediated inhibition, but rather derives from a different source.